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The Explosion of Scientific Literature

200M+ papers 
across all of science

15k+ submissions per monthRate of academic publishing increased 
~4% per year, over the past decade.



Consuming Scientific Literature

Discovery SynthesisComprehensionTriage

How can we support scholars in 
triaging the literature more efficiently? Skimming



Augmenting Static PDFs 

Augmentation through  
automatic highlighting



What do scholars want from a skimming aid?

Formative user study with 10 scholars

Design Motivations

Augment readers’ skimming practices.

Highlight diverse kinds of content 
corresponding to information needs.

An intelligent highlighting-based skimming aid should…

Support skimming through text-dense sections.

Provide user customization



The Approach

Paper 
(as PDF)

Sentences 
(with metadata)

Important sentences. Skimming UI



The Paper Processing Pipeline



Aligning Highlights to Information Needs

Scim identifies important sentences, and then labels them with 
common information facets: Objective, Novelty, Result, and Method.

Readers often share some common information needs when skimming.
What’s new about this work?What are their key results?



Classifying Faceted Information

Pre-trained LM (BERT, MiniLM)

Fine-tune on CSAbstruct

Fine-tune on ACL dataset

Fine-tune on negative sentences

Abstracts

Weakly supervised labels for 
~600k sentences  

in 3k+ ACL papers

Data Programming



An Augmented Skimming Interface

Highlight important information



An Augmented Skimming Interface

Summarize highlights in 
a sidebar view



An Augmented Skimming Interface

Show distribution of 
highlights at a glance



An Augmented Skimming Interface

Support customization 
of highlights



Study 1: Usability Study

How does Scim impact readers' ability to search 
for specific kinds of information in a paper?

Standard Document Reader Scim
(answer not in highlights)(answer in highlights)

Participants

Interface  
Conditions

Papers 4 recent NLP papers

19 scholars (11 PhD, 5 Master’s, 2 SWE, 1 industry researcher)



Usability Study - Key Findings

Participants felt information-seeing tasks 
were easier to complete with Scim, and 
highlights were not overly distracting.

Overall, participants completed information-
seeking tasks more quickly with Scim than 

with a standard document reader.



Study 2: Diary Study

How would scholars use Scim for 
more realistic skimming tasks?

We conducted a 2-week long diary study

with 12 scholars (11 PhD, 1 Master’s students) 
skimming papers of their choice from the proceedings of NAACL ’22

Participants skimmed at least one paper per day, and created a diary entry.

Diary entry prompts: 
1. Did highlights help you skim this paper? Explain. 
2. List one or more ways the system could have helped 

you better skim this paper. 



Diary Study - Key Findings

Over the two weeks, participants noted learning how to 
better skim with an imperfect AI assistant, i.e., with 
highlights that were potentially inaccurate or irrelevant.

Participants noted Scim was particularly useful for:

• Skimming dense texts

• Skimming papers from unfamiliar domains

• Skimming with low engagement

Scim’s highlights provided an approachable, low-effort summary 
of high-value information in a paper. Readers could skim only the 
highlights, yet easily gain more context on-demand.



AI-Augmented Scientific Reading and Writing

Discovery

CiteSee (Chang et al. 2023)

CiteRead (Rachatasumrit et al. 2022)

Comprehension

ScholarPhi (Head et al. 2021)

PaperPlain (August et al. 2023)

Synthesis

Threddy (Kang et al. 2022)

Relatedly (Palani et al. 2023)

Triage

Papeo (Kim et al., WIP)

Scim (Fok et al. 2023)

How should we leverage LLMs (e.g., GPT-4) to support AI-augmented reading? 

How should AI-powered assistants support the creation of academic literature (i.e., writing?)

What’s next?

https://www.semanticscholar.org/product/semantic-reader

https://www.semanticscholar.org/product/semantic-reader


Summary
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Scim is an augmented reading interface leveraging intelligent, 
faceted highlights to support skimming of scientific papers.

Our findings suggest the desire for and promise of AI-powered skimming aids, 
yet also raise design challenges in augmenting human cognition  

without introducing undesirable cognitive overload.

Paper Dataset Code


